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1 Introduction
The mathematics curriculum is designed to
• help students develop competence in mathematical techniques and methods,
• sharpen students’ mathematical intuition and abstract reasoning as well as their reasoning from numerical data,
• encourage and stimulate the type of independent thinking required for research beyond the confines of the textbook,
• provide students with the basic knowledge and skills to make mathematical contributions to modern society.
The curriculum prepares students to enter graduate school, pursue careers in applied mathematics, or teach mathematics.
The main assessment of the math major is through the math senior seminar (described in detail in Sec. 2).
2 Math 4901 Senior Seminar
The math senior seminar is a 1 credit course and consists of a paper (typically 10-15 pages) and presentation (40 minutes
long) created by the student, under the supervision of a faculty advisor. The student works on the senior seminar for two
semesters. Students may approach the senior seminar from a variety of directions–they may build on previous work they
have done as a Morris Academic Partner (MAP), through the Undergraduate Research Opportunity Program (UROP), or
other research experience; they may reproduce or extend a mathematical concept from a primary paper in the literature;
or they may use multiple references to obtain an understanding of a mathematical concept. In all cases, the student should
strive for some degree of originality in their project.
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The degree of independence in student work varies–some students work closely with their faculty advisor, and others work
independently. In all cases students should periodically meet with their faculty advisors to receive feedback as they create
their project proposal, paper and presentation.
The student submits a project proposal near the end of the first semester they are enrolled in the senior seminar. There is
no standard template for what should go into a project proposal, it is used to ensure the student has made some progress
on their paper in the first semester, and has an outline of what still needs to be completed.
Before the presentation, each student’s near final version of their paper is read closely by a second reader from the math
faculty, who provides constructive feedback on the paper before it is read by the rest of the math faculty. The entire math
faculty meet with the student for a short (15 minute) meeting before the presentation. At this meeting, the faculty give
their responses to the paper, and may offer suggestions to the student about the paper or the presentation.
Audience members at the presentation fill out an assessment tool (see Sec. 2.3). The results from the audience assessment
can help faculty assess the quality of the presentation, but its primary use is to provide the student feedback on the
presentation. The presentation should be at a level appropriate to the audience (math majors who may not be familiar
with the specifics of the seminar topic). Both the paper and presentation should exhibit a significant mathematical
component and be of a high professional quality.
After all the students have finished their presentations, the faculty meet to discuss the senior seminar process and assign
grades (A-F) to the students. A student’s grade is ultimately assigned by the faculty advisor for the student, and this
meeting helps ensure consistency in the grading from one faculty member to the next.
Students are made aware of the senior seminar time line and expectations of the course through communications and
meetings with the senior seminar coordinator, their faculty advisor, and via the course webpage
(http://www.morris.umn.edu/academic/math/policies-seniorsem06-07.html).
Grading Scheme
30% Active participation throughout the process
10% Project proposal with mathematical foundation and research plans
30% Final written paper
30% 40-min presentation
The above grading scheme is meant to give an understanding of the relative importance of the various components of the
senior seminar. Final grades are typically arrived at in a holistic manner.
2.1 Minutes from Faculty Discussion on May 1, 2007
Ten students presented senior seminars in spring 2007, and one student presented in fall 2006. One student who was
planning to present in spring 2007 will present in fall 2007, and has been assigned a K (continuing) grade.
The participation of the students was deemed very good as a whole. Most students stayed in regular contact with their
advisor throughout the two semesters they were working on their senior seminar. All but one student got a good start
early on in their first semester, and selected a faculty advisor quickly. This is a significant improvement over previous
years when a significant number of students did very little work on their senior seminar in the first semester. This may
be attributed to the quality of this particular group of students, or a reflection of the change in policy that has the Senior
Seminar Coordinator checking with faculty to find out which students have not selected an advisor and intervening with
those students. Many students also worked very independently, selecting the topic, the references to use, and the direction
their seminar took. Others required more direction from their advisor, but that is not necessarily seen as a problem.
The presentations were deemed very good as a whole, and an improvement over last year. Many students were able to
engage the audience with innovative (and appropriate) use of presentation strategies such as juggling, solving puzzles,
animations, overheads, and audience participation. The students had obviously practiced their presentations and were
well rehearsed.
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The final papers were deemed very good as a whole. One student in particular did an excellent job connecting to upper
level (4xxx) math courses and making the mathematics accessible to the audience in the presentation. Many students
improved their final paper by incorporating faculty suggestions made during the 15 minute meeting with faculty.
One of the strengths of the math senior seminar is that every student can gain something from the process of completing
a paper and presentation and stretching their mathematical abilities, whatever their abilities are. All students showed
mathematical growth by the end of their senior seminar experience. Overall, the faculty feel this was a very successful
year of senior seminar.
In the future, there are two changes planned for senior seminar. First, the faculty acknowledge that as senior seminar
has progressed, the amount of work done by the students is more representative of a 2 credit course, and therefore the
math senior seminar will be worth 2 credits in the future (once we can get approval at all curricular levels, which may
take a while). Secondly, there will be a meeting in the first semester (before the proposal is due) with students to help
them understand the complexities of writing a mathematics paper. The math faculty will create both a Word and LATEX
template to assist students in writing their papers. The goal is to provide some specific assistance with writing to the
group as a whole early on in the process rather than each advisor assisting each student.
A A− B+ B B− C+ C C− D+ D F K
Number of students 3 2 0 3 3 0 0 0 0 0 0 1
Table 1: Final grade distribution for senior seminar.
2.2 Presentation Assessment Data for Fall 2006 and Spring 2007
There was one student who completed the senior seminar in fall 2006, and ten students who completed their senior seminar
presentation in spring 2007. Here we collect the numerical summary of the data from the assessment sheets which are
distributed to the audience at the senior seminar presentation. This assessment is only on the student’s presentation.
1. Presented a clear explanation of a mathematical topic
Student
1 2 3 4 5 6 7 8 9 10 11 All
# of Respondents 17 30 30 25 24 27 27 27 29 24 21
Mean 3.59 4.10 4.37 4.52 4.17 4.41 4.22 4.81 4.55 4.87 4.12 4.36
St. Dev. 0.50 0.80 0.72 0.59 0.64 0.70 0.80 0.40 0.57 0.34 0.77 0.72
2. Spoke clearly, correctly, competently, and confidently
Student
1 2 3 4 5 6 7 8 9 10 11 All
Mean 3.65 4.37 4.40 4.52 4.17 4.11 4.44 4.78 4.86 4.71 4.19 4.41
St. Dev. 0.90 0.72 0.77 0.65 0.80 0.89 0.80 0.42 0.35 0.55 0.60 0.70
3. Used presentation tools effectively
Student
1 2 3 4 5 6 7 8 9 10 11 All
Mean 4.18 4.60 4.53 4.72 4.58 4.63 4.44 4.78 4.48 5.00 4.00 4.56
St. Dev. 1.00 0.62 0.70 0.46 0.65 0.70 0.70 0.51 0.70 0.00 1.00 0.70
4. Displayed a depth of understanding in the area of research
Student
1 2 3 4 5 6 7 8 9 10 11 All
Mean 3.76 4.37 4.47 4.40 4.46 4.52 4.22 4.78 4.83 4.85 4.14 4.46
St. Dev. 1.00 0.76 0.63 0.82 0.66 0.58 0.89 0.51 0.47 0.35 0.79 0.73
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2.3 Presentation Assessment Tool
Presenter’s Name: Presentation Title: Date:
I am a (check one):  student  faculty member  other
Excellent Very Good Good Fair Poor
Presented a clear explanation of a
mathematical topic
5 4 3 2 1
Spoke clearly, correctly,
competently, and confidently
5 4 3 2 1
Used presentation tools effectively 5 4 3 2 1
Displayed a depth of understanding
in the area of research
5 4 3 2 1
Please take a moment to provide an honest and thoughtful assessment of the presentation.
What were the main strengths of the presentation?
What suggestions do you have for improvement?
Further comments:
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3 Individual Course Assessments
Faculty are continuously adjusting their teaching techniques to improve the learning environment for the students in their
classes. In this section, a selection of examples of some of the assessments carried out by individual faculty members in
the 2006–07 year are shown.
3.1 Math 1101 Calculus I
This assessment concerns the student’s understanding of functional notation y = f(x) and simple algebraic simplifications.
Assessment From Quiz #1:
1. Given f(x) = 1/x, simplify the quantity
f(x+ h)− f(x)
h
to the point where substituting h = 0 does not give
0
0
.
Here are the number of students who completed this problem with a Good, Fair, and Poor level of understanding:
Good Fair Poor
# of Students 12 8 13
Feedback
To assist the students who were unable to answer this question correctly, the necessary concepts were written individually
on each student’s quiz, and the concepts were discussed in more detail in class and during an evening review session. The
students who did poorly on the quiz had difficulty forming the quantity f(x + h). Emphasis was placed on making the
substitution z = x+ h to help students form f(x+ h) correctly. This emphasis was not made during the initial lecture on
this topic.
Reassessment From Test #1:
(2a) Given g(x) =
1
x2
, simplify
1
h
(g(x+ h)− g(x)) so that the 1/h in front cancels.
Here are the number of students who completed this problem with a Good, Fair, and Poor level of understanding:
Good Fair Poor
# of Students 14 9 10
3.2 Math 1101 Calculus I
The instructor uses proficiency tests in four areas: elementary functions, trigonometry, differentiation, and antidifferenti-
ation. Students take these multiple choice tests until they achieve a high enough score to demonstrate their proficiency
with the material. They receive no credit for the test until they demonstrate proficiency, at which point they receive full
credit for the test.
Average number of
test attempts to Percentage of Students
demonstrate proficiency who demonstrate proficiency
Elementary Functions 2.33± 1.36 6/10 = 60.0%
Trigonometry 2.14± 1.68 7/8 = 87.5%
Differentiation 4.28± 1.11 7/8 = 87.5%
Antidifferentiation 2.83± 2.56 6/8 = 75.0%
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3.3 Math 1101 Calculus I
The instructor noticed that some students were using the nomenclature of mathematics incorrectly. For example, when
a student wanted to take a derivative of a function to help find a slope of a tangent line, they might write “Now, derive
f(x) to get slope”. A student who does this should be saying “take the derivative of” instead of “derive”.
To help students practice their use of the terminology, a glossary quiz was created, and was used during the first day of
the end-of-semester review. Part of the glossary quiz is reproduced here:
Instructions: For each group (groups are separated by horizontal lines), match term or quantity in left column to de-
scriptions that apply from the right column. There may be more than one match that is possible, and you might not use
all the items from the right column in each group.
Local Maximum 6
Asymptote 2
Vertical Asymptote 1
Concave Up 5
Horizontal Asymptote 4
Point of Inflection 7
Concavity 3
Concave Down 8
Absolute Maximum 10
Extrema 9
1. The quantity x = a is called this if lim
x→a f(x) = ±∞.
2. A vertical or horizontal line on a graph which a function
approaches.
3. Measures how a function bends, or in other words, the func-
tion’s curvature.
4. If lim
x→±∞ f(x) = L, then y = L is called this.
5. If the function f(x) is above its tangent line at x = a, then
the function has this property at x = a. The function has
this property if f ′′(a) > 0.
6. The function f(x) could have this property if f ′(a) = 0.
7. Occurs if the function changes concavity at x = a. This is
possible if f ′′(a) = 0.
8. If the function f(x) is below its tangent line at x = a, then
the function has this property at x = a. The function has
this property if f ′′(a) < 0.
9. Any of the maximum or minimum values for a function.
10. The largest value the function takes over its entire domain.
Antidifferentiation 4
Derivative dy/dx 7
Antiderivative 3
Differentiation 2
Constant of Integration 6
Differential 5
Family of Curves 1
1. This quantity involves a constant, usually something like
g(x)+C (although other forms are possible), and when you
assign different values to the constant C you get different
curves.
2. The process of finding the derivative of a function f(x).
3. A family of curves.
4. The process of finding an antiderivative of a function f(x).
5. Informally, this quantity can be written as dx and represents
a small amount of x.
6. This quantity is included when an antidifferentiation is per-
formed.
7. This quantity represents the instantaneous rate of change
of y with respect to the variable x.
Mathematics Discipline Assessment 2006–2007 Page 7 of 9
4 Student Research Presentations
• Samuel Potter, UMM ‘09. Project: Directed Hypergraphs with Totally Unimodular Matrices (Research supported by
Morris Academic Partner (MAP)); 2006-2007. Results presented at the Spring 2007 North Central Section Meeting
of the Mathematical Association of America, St. Paul, MN, April 13-14, 2007.
• Samuel Potter, UMM ‘09. Poster: Forbidden Structures of Directed Hypergraphs with Totally Unimodular Matrices
presented at the UMM Undergraduate Research Symposium (URS), April 20, 2007.
5 Student Participation in the Putnam Mathematical Competition
Description of the Putnam Competition from http://math.scu.edu/putnam/describtcJan.html.
The examination will be constructed to test originality as well as technical competence. It is expected that the
contestant will be familiar with the formal theories embodied in undergraduate mathematics. It is assumed that
such training, designed for mathematics and physical science majors, will include somewhat more sophisticated
mathematical concepts than is the case in minimal courses. Thus the differential equations course is presumed
to include some references to qualitative existence theorems and subtleties beyond the routine solution devices.
Questions will be included that cut across the bounds of various disciplines, and self-contained questions that
do not fit into any of the usual categories may be included. It will be assumed that the contestant has acquired
a familiarity with the body of mathematical lore commonly discussed in mathematics clubs or in courses with
such titles as survey of the foundations of mathematics. It is also expected that the self-contained questions
involving elementary concepts from group theory, set theory, graph theory, lattice theory, number theory, and
cardinal arithmetic will not be entirely foreign to the contestants experience.
Students prepare to take this national exam by working in the Problem Solving directed study. In 2006, we had two
students take the Putnam exam.
Points Rank (out of 3640 participants)
1 10 747
2 2 1089
6 Placement Exam
Incoming freshman are given placement advise before they register for fall classes. The advice is based on a variety of
factors, including a multiple choice test they take on campus (elementary functions and trigonometry) and their high
school level math course. These are recommendations only, and a student can register for any math class for which they
have the prerequisites completed.
In fall 2006 we examined how students did in typical freshman level courses relative to the placement advice they were
given (the data is in Sec. 6.1). After discussing the numbers, we decided that this information should be tracked year-to-
year before any decisions were made, but it is apparent that the placement exam should be revisited in the near future.
There is concern by some faculty that the placement advice does not adequately deal with the precalculus/basic algebra
distinction.
We believe that there is some self-selection taking place on the student’s part–for example, a student who is advised to
take precalculus but chooses to enroll in calculus may know they have to work harder to succeed (and therefore do), or
feel that the placement recommendation does not reflect their ability due to reasons they can articulate clearly.
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6.1 Placement Exam Data
There were 476 new students in fall 2006:
• 320 were given placement advice:
– 59 advised to take Calculus
– 79 advised to take Precalculus
– 182 advised to take algebra (college algebra or basic algebra)
– 94 of these 320 students took Basic Algebra, Precalculus, Calculus I or Calculus II
• 156 students were not given placement advice:
– 4 took Calculus II
– 15 took Calculus I
– 15 took Precalculus
– 6 took Basic Algebra
Of the new students, 134 of the 476 (28%) took Basic Algebra, Precalculus, Calculus I or Calculus II during Fall 2006.
Some students probably waited to take Survey of Math during Spring 2007.
Placement Recommendation for students enrolled in Total Students in Each Category
Basic Algebra, Precalculus, Calculus I or Calculus II Fall 2006 (94 students total)
Algebra 39
Precalculus 31
Calculus 24
The following tables show which courses the 94 students actually took, and their final grade in the course. The GPA does
not take into account the actual +/- grades of the students; it was calculated from A=4, B=3, C=2, D=1, F=0.
A B C D F W Total GPA
Math 0901 Basic Algebra 0 5 0 2 1 1 9 2.13
Math 1011 Precalculus 1 8 8 5 4 1 27 1.88
Math 1101 Calculus I 1 1 1 0 0 0 3 3.00
Table 2: Placed into algebra.
A B C D F W Total GPA
Math 0901 Basic Algebra 0 0 0 0 0 0 0
Math 1011 Precalculus 1 7 4 2 0 2 16 2.50
Math 1101 Calculus I 4 6 4 0 0 1 15 3.00
Table 3: Placed into precalculus.
A B C D F W Total GPA
Math 0901 Precalculus 0 1 0 0 0 0 1 3.00
Math 1011 Calculus I 8 3 3 1 1 0 16 3.00
Math 1101 Calculus II 3 2 1 0 1 0 7 2.86
Table 4: Placed into calculus.
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7 Looking Ahead to 2007-2008
The math discipline assessment plan on file with the Assessment of Student Learning committee is out of date, and will be
revisited in 2007-08. We have assessed the math senior seminar every year since 2004, and have adjusted the procedures
of the course to better facilitate student learning and align with the goals of the math discipline.
During 2007-08 we will discuss the math curriculum in detail, focusing on our introductory courses. We feel that currently
many new high school students are only taking at most one math course, or avoiding math altogether. We may choose
to revamp our 1xxx level courses to provide more options for new high school students. This would involve creating
mathematics courses at the 1xxx and 2xxx level that engage students and offer alternate avenues to explore higher level
mathematics (for example, a Survey of Mathematical Modeling as a follow-up course for students who complete Survey of
Calculus, or creating a Mathematics of (some topic) course for students with an interest in math but who are not inclined
to pursue a math major). This will also involve revisiting the current Basic Algebra, Precalculus, and Survey of Calculus
courses, and ensure they are meeting the needs of the incoming students.
